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(54) IMAGE CONTROLLING DEVICE 

(57)Abstract: 

PURPOSE: To realize an image controlling device 
which is capable of pointing operation by means of two 
or more chromakey images. 

CONSTITUTION: While a video signal processing 
section 20 extracts chromakey images of specific color 
from the output of an image pick-up section 1 , an 
image processing section 30 synthesizes two or more 
background images BG being generated and chromakey 
images, and the CPU 51 successively and time- 
sharedly designates the detection frames assigned to 
two or more background images BG. When a locating 
and processing section 40 detects whether collision 
between chromakey images and background images BG 
occurs or not, the CPU 51 generates a musical sound 
control parameter which is made to correspond to the 
state of collision and the designated detection frame. 
By this procedure, the pointing operation based on two 
or more chromakey images is realized without raising 
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troubles such as delay in processing rate even when two or more chromakey images are 
extracted. 
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(2) ftfflW- 7-28 1 666 



miMkih & mttmz£ o xm&ztiz&mmttiftto 

m&tnm&ommz&tiiL. ®m$&iaLtzm\z\t s 
zompivimt mi&mm&mftt izn^n ztitzmtt 

mm^.<oz l ^tin.—5'<f=7 7^ vtmnKDm^mmiz 

#1 y isr t>tif=m 2 <d/<7 * — $ t -suiftti^ 
*4r ti y a t £>*i stromas** £ . Bta-tiiziaftfltt 

SfyZK -;/<7iIi<£±:<7)ffi3S£&£iiLfci§£\ *-<D®3g 
Cli*«4] 1t<ili<itA^ft£fe<7>?P7' 

^WEtS^RIct&Sft^ti-SSi^— **tt#tBU 
M&T-$lzmcx&%L<»=i>t:3.-5 7' = 77-f -vlM 

®ZB*wm<Dfijzmmz&7F:-f&M&n±^®t. 

mSi&7*®m<D&J2iMmz*ti?tini'Stl<J)&tiift$: hi y 



BiIE«tH»JiS^SIc <fc -3 tSS £*i.-5>J§5£8iiJ#W 
-e, S5E^P-74r-«ii:«rE3>t:i— 9<fy7-f v'7 

^ttB5E£&ro&£#lc&*mfc*^feT r -' 9 £*tJ££ 
-HrTfct. C*tt.5feT : -^<0WA^UrEJi^filttJ^lc 

Lxmisi?&tmz. ismm&mtiimzmvsxtntz 
c <t swat* 

mm? u-Asic^ai^^ t&£ c t * iMtt-r *m 

i 3 <7>t^*i*^i=Ei6<7)is«*iai»a. 
C1S*«6] urE«saj»t§s#si±. fflEti«^S<n 

[00 0 1 ] 

[^m±<D#ijffl»s] mis. a— **;u«j 

mi^xtit&tsw&ttw&mzfs+z. 

[0 0 0 2] 

t^vi^ h@r«*iii®*i]»Lf=y. j&ai^ 

tz y -r s ®««n»siaA<'&aiiffl <t ^ ttr , # *>\ 

[0 0 0 3] C03<l:a'tCt*7 ; ^-^-AI±. y-Agftl; 

-jv-< tfrt>ffif$.£*i&o m&mmmz. cpu, ro 

i=e«* *ifcH«!if«*s*t;«i»nMa*wj«»*ia u 
smttm t u & / < y ^ o > KB* ^ t -< ^ ^ u/ ■< \z 

[0 0 0 4] 

iz, ^ssroii^ffl^a'eii, Rotate i=ie c 
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y. <saMfta*s*v5iL/— ht6y-Ar*i«isi 

4Kli, |g|60>fr») (ft*) l=BPLfc»lir ■«(«=: 

K(=»*r r/\*^hj Mgft^fcy. ceo r/v V h 
[0005] C(D«fc 5 ttMMBSfT? J^SQ 
f4¥;*A<S*>*i-ci*4o ::tf5^P7 ttttiffl 

4o 

[0006] £C5T% Z0)^P7^- ttfflfflSSffll* 

T*^ili®flicig££;tx4 rr^=i>j ^p?+- 

-f > £*i4ffi y i&t^ p Artffi3S*<#*. & 
*i4o a^Effi^BffSxijTlciftft^— K*» 

[0 0 0 7] CaLfc^PT^r-AMlUfc^r, IS 
^"4±. /^U;Mti*t6CtA^, gM*ifS<7>it 

[0008] ±aLfc»nn=«^r<s 
yaws us L»*n«i»ifBa6« *»«-r 4 c t e g n 

£ LTl*4« 
[0 0 0 9] 

[»B*«*-r4fc*>a>*«] ±EBtt*a«-r4fc 

>?z>? * •v^ir* < 5:*#jaLr***r4is«a^a 
«rEMa>a>ei— ^y^?* ^^Miz-e-tt-r 

««s-r4*ia»»3e*«i:. «Ettas»»s*«fc^ 

oT»ffiStt4»**Ul»n-e. IftE^P^ 



[0 0 10] tt#«2lzE*0>*Wil=fcoTI*. 
— «d4*«t. «*Hffiil=*^a?#l.4tt*<D=J>ea 

wy^r6*i«*«ka)*m<*s. *»wici«*»3e-r4 
ttttii*»je#«fc, mE*an*»s*«*<»3e-r4»^ 

^^H«^o«*o****as-r4tBS6*u*» 

HrE«S6«U*»*<llffE^P^*-«i:lHE3>tr 

tticH y & *tfc« 2 cd/ <^ * t **±-r 4»ft 
[ooi i] a?6lc, Bf*a3lcE*0)*Wl=:<k*ttf. 

a«*iBfl!>aj*^&*j6fta)*p^*-«*aia-*-** 

*:#^fl«St6ft4«afl)tttt**, «Mrty(clB« 

«^-r4*ai»»36#Rt. ttEttutMk£¥ik*<att 

■T4»*tta4»rt-C, iitrE^P^4r-f£<klifrE=»>t 0 ^ 
da^Rct. WE«^aas^RA<ffiE^P"7*-«i:ffiE 
*a)«ft«BtmE»ft«tt#i:l=»lC»(t&*tfc 

* — * s**-r 4**M»*Rt * jwrr 

[ooi 2] *fc, MMMizEttaJBH-ci*. 
R*<ai*-r4»«iB«^&W3efta)^p-7*-<fc*atts 

^4^P^^-tttli^R«t. Td6E«*RI-»tt**t4 
a*-T4H««**Rt. ME«*irffia)*gS««lc-t 

WEttttj»»3e*Ric«fcoTiB3e**i4»*aa* 

ME^P^^-^<hmlE=3>t 0 ^-^^^^^^ 

(i^is^ p-7^~«a>MiDfia*«ui-r 4«i0ttta#R 

t. ^A«rEtt*(DttU»lc#^»ft4*ft7 s -**» 

ft^nywct&ttfcWfeT 2 -**. *s-r^<#^#a>s 
at L-c^«t-4^^ic. a»ffl3Eaas#i^iyy^-ce> 

p -7*— domi&ttBfcaxiiBsiiicB; i: r *a-r 
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[0013] *3tw<Dmmmmx*&&m*msiz 

[0 0 1 4] 

^r^ti-stttuttSK^aizKi^ffi^-r-So fit, iu 

^■•fca>«3M>*»**WL. «S8S«iULfc*l= 

^itc^^<, «*TMi=*»a>$D^*— 

[0 0 1 5] 

MUM] ISIT, Hffl*»BHLT**Ma>*16«l=oL^ 
A. USS^CDtt^ 

nit **wiccfe*n«*i«ift*a)±#«rit**-r^ 

«BT*«o CO)S!lc^-rSIJgff!lli. j&«t«P0>»{*lft 

tt^o Bil:fii^t, KiccDHOiftSllS^S 
**5»«*T*y. aMB#p*ai*r4. cic-e, jg 
£t#PI3\ iS^ia5[£lz-€-*i-F*i^a^+— ttafflt LT 

«-^[::*p^*-ttttS*ifiL* SSlHfclzfcltSsrQ— 
G*5<k«^-^B0)tt«tMgij-r« o cct»5*MI 

[ooi6] gM*<*2l*. a^HSro^Sih^ 
SBflfcTfcoT. #«UXA3«a>flM*£«L/=: Tt-< 

>j BEi-BE6it -eti^tt rv>/<n,j . rx^ 

7K7AJ , On'XK^Aj. Th^^^^hj. r*j 

o^yuj fccfer; rtf>=fj sabit^s. sis 

URUl Wim (p) l:^tct9C, ffl^WElc-t+i-P 
*tyQ-"?Gt^-^Bi:S«aLfcilMI*PS»«L 



fcta)t'fel)o gM*{*2li. Ctl^U^BG. Rlf 

^LTf^i lz*-rcGli*S©fi8"r^ 0 

ic. »S*#2fi. ffifiS#P3b<^P— ^Gfc^lM*^- 

^BlZ<J:oT T7-ra>J BE 1 -BE 6CDl*-f*l^£ 

*V>^>r >?MftLfeJ|ft. fft**-«lM«::»-3*$ 

-f=3>j BE 1 -BE6lCT+h-<>^tifrUXA^|§^ 

£X*ftj* < r«j:?i::LT£y. ctu^y. &&#p 

a>#« y KJS IS 'J XASUItftt S *t4 • 

[0017] b. mmm&mtiL 

*\z % B3£#BLTUHftfiM fc«fctf«»*{*2(DW* 

««jai::oi*T«9rr*o 
( i ) i <7>fij$ 

IMilt «fiW*1 o-i 3*&«Ull**iTi*«. 
8 f sc^^^LTdi^r^o 1 1 l*ttflHI4aStt'C& 

£ 0 Mikfli^asni if*. 8<s^-- /<— 9->^u>y 

«^8 f sc**BM>* K^-f/<1 2 4 £ 

CCD1 3^btti**il5a«f§SS$^>^ 
■J V^HS^r— * Dsl=SE«-r4o ^P'^K7^/<1 
2li. %fiBS&1 23^&HMft**i4 8«*— 

•J>^<1^8 f sci-»^** tK¥BIMB«* SttHlbd 
MH«i«*lc»iS-r 6««JB«I«#*** LT CCD 

i 3iztttt-rs 0 ccdi 3i±. ^atutuuHmctE 

o T*tmi$g LtMi^ s s o 

[0 0 18] CCT. H4*#BBLT«««#ffiSffll 
1 (D«BS«fiRl=OL^TKWrSo B4|Cfcl^T. 1 1 a 

1 2^t>«MS**t*4fS^— 9->^y >y«*4 f 
sci-E6LT»«fi-^s s£U->:/>u*-;u klt*r^ 

tt*-r*o 1 1 bli-^>^«J>ifS*Lfc»|fc«#SSt 
Bfeu*;Uz*»LTU*-r*AGC (Sn?jft«a) 

[Hi^Tfc^o 1 1 dt «*d§ssa)#>7«tt*r 

= 1/2. 2lzffljELTtii*-r*rajES»Tfc*o 1 
Id 14. C©«>7*|jEStlfc«»«SS« 8 bf-v h 

so)-9->^u >7wfgLT—$ DsKSfcftLTffia-r* a 
^^^eT r ^^5&sai2oiz^^tLi)o neit 

(I^DcvST^-a^e^fi^SVIZ^LTfraLfc 
V s -f X ^ U -f 3 I C ttS ^3 -T « D X A 0 K T? fc * o 
[00 19] (2) ^g^{*2C7)^fi£ 

03 -Ell 1 *#BSLTS6«*i*2(0«ffilcoLx 

flMBS»3 0. tt»ttttS«ia«4 0i3 < *:tf*|»«5 0 3^ 

t>«a*ttTfey. isit. c*tf)#«izot^TBi*-r 

(3)t*r^B#«ftS®2 ocd^ 
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«WiA3£*isu *<d*ss 4fifi&as a 

3«4 0l::«fM-4. CO>A3lSi2 0(4. 

ttBRl 1 e (i4#i) lZflttt-t4 0 BftAS 
7^— ^ DSptfi. |iI^L/c r^-<=3>J BE 1 -BE 6 

(I2#bb) ^^Lth^-joo^^^ h'mmT— $o 

BG (R6BOT) *»r. 

[0020] ::t\ B5£#!HLT±Kft«i3l£aa 
sfcfcur. 2 0aiift»H7-f^t?fty, 

>yB«T-*Ds*«-^Ye KIP-) . ll^Cy 
^tt*rT4o 2 0bf4»««#SS*IZfcMt4*<bj&(B 

sg-efc4o 2 o di/fc^-r h/t^vxBK-c&y . 

•^-Y e, Cy. G*a3tL/^;Kz»^Uraj*-r* 0 2 

(») i=i»aijLrai*-r*. 20 e(*Hisft £«*rr« 

^R. G, BJ#8 f-; hS(0»Sfi*Y, ftiS^B 
-Y, R-YI=*8rt-4-7 h'J£*ls]Sg-C&4o 

[0021] 20 f tt^p-??*— «#«*n»-cfcy, 

fe*«#B-Y. R-YA<W£UK;WzaLfc»*l:: 

thj u^<D*n^*— «ds«^cRo*«±-T4o 
-Tfcfr**. C(0IhJ1B2 o f -efi. 1161^-^51^ ft 

^B-Y(D^/§/M^^^UB-Y|ViAX. B — Yfo|N<b: . 
fefR- YO)I^/i/M/KjUR- ymax, r — ymin<^ 
*<^^^^^>^Tfey . Cii&L/^U:J:otaSStL 
fcft«««ElCfe»«#B-Y. R-YA<i|X£itl^ « 

tiift^-CRO^tti^-r^o ftfc\ C0)SlllS«lCj3L^r 
14. ±IS^HEE^ rurfej fcLTfcy. *i*»lzf426« 

»p*<«*Hiaiztt*-r«*fta)^p-^G*«LM4^ 

— % ;/B*ti«LfcB*lZ THJ U^JUtf)^ PV*— «Ufi 
-S|CRO?(><£jdc£*l4o 
[002 2] 20g(4. VDP31 (*afi"T4) 

&£;h,4ilrt£A3i7 r --$Dsp (RGB§§) 

Y, feSg§B-Y, R- YIZgtft-T4-7 h'J^XlHlK 

t*&4o 2 0hiit^^-c*y, &«ttasA3«Mo 

A^6«tt**i4a««-^S LKffcCTT h U *XE»2 
Oe<om±. fe4lM47 hU^7XlHlSS2 0 h<DU2j0>l\ 
r*i2^-*ft»!Lr«»-^«Mft-r4. 2 0 i I4^Evzl 
U— ^-Cfe4o 2 0 i (4. -tr 2 0 h 

£tfrLT«&£;ft4SfjStI^Y. fe^fl^B-Y, R- 
Ylc«lHJHfl» (TKV/SKHMS^fe^tfWffiH^ 



[00 2 3] ±E«dllCj:*tli. fft^IS2 0 
14. »«»l*^«fft**t4-U->^U>yB«7 ff -*D 

^ n7*-«aiKc r o t LTi«ffli«3 o (aa 

t4) «^«»-T4a Ctf)AJia52 014. BAA 

J£S3 0«*^A**;h.4BflfcA3iT— * D$p (RGB 
. *4tM4««»i^&«J6**t4*>^U>y 

I fe*«ttLfe=3>#9^ htt«fl»Dcv***-r4o 

€)«M&**i4fi*-C»4. 
[00 24] ®eftffilft 3 0 0)fltJ& 

«i=. b«as«3 o<D«jaizo^rttw-r4. b«a 
sai3oi4. tfTtf->^pt7* (j*lt. vopt 

B8"#") 3 1 «t VR AM3 2 <tfr£$ij££*L4o C0)VD 
P 3 1 tf>m*(ttSf&f4. VRAM3 2l:»»StlS^7 

o^=f^^ kb*^— * dbg*«i»«5 o («se-r«) 

«36^«JS*tb4*l»fi#SClz(6i:-ctt^ttL. Cti 
* Dsplc3E»-T4Ci:lzfc4o KIT. B7$#BBLTB 

«ffli»3 o$ifiiit*#«i:oixtBat5o 

[0 0 2 5] Bl^fclvC. 3 1 a (4C P U 37 x — 

xs»r*y. »»-r4«i»«5 o (cpusd <n^ 

X*^LTttl»aF*t4*]»«-^SCfZE5i:r«fiES*3 

i b~3 i die#«*iwfi*£#*.4o fflfflUI^s c 
(4. y 7 ^> ki*b g sas«»t 7 

> K"fc. VRAM3 2CDMA$E^^tLl)A*7^y70 

> KI«f- £ DBG*> N £>fl2f££;ft4o 3 1 bliVRAM 
3>hD— ^UlsIK-efcy, «fi£S*3 1 a, 3 1c^ 

1*3 i d ti5«8B§l:»l6 L t v R A M 3 

2£(7>r-$|gg:£*T5o 

[00 26] "Tftfe*, -tgBCPU-f l/*?x — 
3 1 a^t»DMAfKiHf 4g(D*Wm-5?SC£gl**:i§ 
#1=14* Mal£[eJ3§3 1 a^LTDMAliS^tli/\*^ 
0 KBax-^DBGtHrS^EaxiJlTlc^Uft 
"T4 0 *fc. /^94fM>Ka> hQ- ;Hel883 1 c 

KBflfc-?— $ DBG^iS^th-ri*^ 

3 1 c»Jlzilii^r4o CtitTO:, t^vi^ h3> 
KP-;KHlSS3 1 d^bt^vi^ hlftf-^ DOB^ 

«*ffl-r»a>»*t«itfc»*, «(6-r47 f -*D(jB* 

g|^t±iLr[E]^3 1 d{|ijlzi5it-r4o ft i3. ^"^vx<7 
hH^r-^D0B<tf4. /<*v^^^'t7>KB«BG±(c 

A<£f*£*4j&<. vdp3 1 fcfc^r(4. 

[0 0 2 7] /^^^^Kzi:/ hP— ;U(h)^3 1 c 
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I*. HJ8§3 1 a^LT|ilM5 0»b^bWA 
V*??^* 1 ?^ K«jF^lffll=3^> Klcgo*^ % VRAMZI 

hp-;u[§]8§3 i b^li^ LrM^£ts$ttfc>vv^^ 

-£^^-^^©^3 1 e-MaSS-f £ 0 ^vx* 
h^>hPH«3 1 dl*. lH]S§3 1 a&ftLxmm 

0B^t^vi^hf-^l/RAM3 1 flr§^^t; 0 C 

[0 0 2 8] ^KlE]S§3 1 dl*. ;t:?vx >7 hS 

7F$i]^]=] V> KICJ^CTVR AM 3 2^h>g!^tt3^tb/-- 
*:?vx^ hUHt^— *D 0 B^*tU ±IS7|-^vx^h 
^-^U^-* T0B£#^LT^<m£5fc<fc£<h:^ 

1 ^^^>^CD^^vx^7 hli^r-^ DOB^^ 
0/\*777RAM3 1 glC-BSffitrf £o ^-f 
77RAM3 1 gfC-^IBti^tl^^-^vx^ hlM^r 

— ^DOBi*^ 1 ^^IC^&r^So C(7>RAM3 1 g 
^^IS^di^tt^^^VX^ hlJ^^-^DOBli. fe^ 

[0 0 2 9] fe^— £#UI[£JS§3 1 eli, /<V<7<f^ 
0> K=J> hP- ;HslSS3 1 cfccfct/^^v^x^ ha > 
hP— JHe!8§3 1 dfr£>#M££;ft,£8 e»y hgCDIHt^ 

— £ DBG. DOB*. JffcKDa^— JUvVTvZfT— ? )\> 
RAM3 1 hS#fflLt*4 f«v h*fl)Rfi§. G«# 

Lttil^t^o C(D[5]S§3 1 ef*. U^^r— 

^DSP (R G Bfil^O ^#BBLTft-^YSBGfcJ:t;fi 
§YSOBJ^Mtl> 0 i^YSBGfc^^YS 
OBJf*. 3^Stii^LTl^lHt^T r — £ DsP^/\^ 

■•«lf- 5* D$p7b</\^^7 KlUt^r— $ DBG 

-f ) j fcfty, WYSOBJA< r L (P^) J Icfc 

BG^ r L J fcfty, f|§YSOBJA< l"Hj |C#S 0 
[0030] Z(D^5iZ^ VDP3 STO^P 5 0 

«3&^DMAieai*n4/<^^y^^> Kms-r— * d 

BG <3t^x£ Hftf- £ DOB) ^VRAM3 2l:^ 
IftLtfc^, CPU5 1^C»fttt*tl4«»fifSC 
(#M*Mia7>K) ICJCCTCOVR AM3 2** 
^U^t"— ^ Dbg (■•■r— ^dob) £S&<^fcBL. C*i 

tt£*trt«# Y SBG^J/YSOBJ *i±J^f So 
[003 1 ] ®{&Btt£bffi3ffi 4 O CO^JS 



tt*/<->^^^>K®«BGtO)«36ffiaf4a^ C 
l*rtta;1t*-r4« ±E7-f>/<-;77 (H*fl§) I*. 

u -r \z * o r itaata: * *ifc*«sttH* » *<--b*e* * 

[0 0 3 2] Ca>ftBttitiffl3»4 01*. ±aifcVD 
P 3 1 3^6««*n««*YSBG(C*^#. M»Lfc 

aswi-^s Lt*±Lt e-T^MflyMi 2 oiz-^, 
^d S p (/^^yw^KMBG) fca>m«py#ift. 

o ts&ifv D P 3 1 ^ftlf^lbvX^ => > h p— >ufi 

^ hs«itSo 

[0 0 3 3] JfelC. Hj8 £#f£LrteW£fcii*&3I$l5 4 O 

ruMfl-r*. ccDdicfcLxr. EHimamuTt? 
fey. 7K¥^fS] c^s^-r» ay96K?K 

9 6 ^4 Isfrbf&f&Ztl&tilWimtttoT— 5 * — ft 

ri«s *ifc->->w=»at49 d7*-«bj*»s 
•w^aitts, maLfc^n-^Gfc-siM*^- 

7B (■!#■) <D-ffli:»B-r4J«^*«o f:t% 
lOffliixur E 1 l:-»B16S*i«f-$li, ^P7 

^r-«m*tLfc hfae*yp-^Gfc*tM±^— »V 

[ O O 3 4 ] E 2 f**2|i^fS] 9 6 K V h . Sffl^^l 9 6 

^-r vr^fiJStt^siiffiiUTrfcy. nii^icfc 

LNr^ltti^tLS^P^^r-^ (v'P-^GfcSlM*^— 
% >Bfl)I«) A<1 A^IC^frlfitM^ttSo E3- 

E4f*. cpu 5 i iz^ortg^$ti*^£li#P^icr^ 

L. «Ti*L/= rr^=i>j BE 1 -be eiztti'eti^ 
l^f^XUT-CfeSo ^tti^f*. I^U— ASIC 

rr-r=i>j b e i -b e 6iz*rjSf S£5. 

[0035] E5-E6I*. -ttt-Ftl 1 7 U— A^lzM 



(7) ftm^ 7-28 1 66 6 



7tfe^ 0 E7ttaia>asgjs«xijr-cfc* 0 f 1© 
®^iU7E i tit. #&&mztsi-t&9u-**— 
li/^^yw^KMBGtciftij case) *<g 

[0 0 3 6] E9lil6I«XU7tfty, ^P7^r- 

^{igt LTtmZtl&o El 0(4. ^P"7*— «<Dffi 
«A<Effi**lSnBaxiJ7 r -Cfc* 0 SSIU7E1 OIZ 

Cfl)i 2 K-v hfltt**&JE*J££4i«:7p? 9 <{><::. r 6 

[00 3 7] 3>fr]$PfflS 5 0 (DffifS. 

*ic stfsi3S#ggL-c*]ffliffl5oa)«fi£izoi^ria 

«»«5 0ii. WAS* 5 i-5 73^5«*4 
tl^o CPU 5 1 tt»«*»2a>ant/<*;ncE»S#L 

fey. ^a>aff<7>PJfflicocxTiiaiS-r§o *fc. cp 
u 5 i te. aaa)DMAa>hp-7$Mtfey, y 

— ^dbg^) *maLfcuflMBa«3 o^DMAgit 

£J:51IWtS*lTl*<5o S&lC CPU51lt llftiM 
JPl:WI6«IM*SCS»4LT«!il»^ltt»* 
5 2l4RAMTfey* CPU51(J)7-^I 

5 3I4CPU 5 1 <7)U)fE£^3®-r£OS (jJ-^U— *>a 
>yXfA) :7p^A#E1S**i&ROM-e&4 0 5 
4(icpu5i a>««a>Ti=ttE^1*a)nff£M£-r« 

[0 0 3 8] 5 5l4»B*(*2IZ»Lr«l»iafilzat* 

stisy-A*-Mj7»r*y, rom5 5 a <hgn 

*SEIB5 5 bi:3b^WfiR**lTl^« ROM5 5a 
tt. C P U 5 1 ICO - K$ W77*'Jt-v 3 >7 s Dv' 

£<> ajs % c<onss«izfct>Tri. fflr»L/=£5ic % at 
«# p ©»« y i=sb c r u xa§ £2g§^/a-r& y — a 

:7ay^AA<E«S*iTl*«. 5 5bf4*1«HII»-C 
feU. CPU 5 1 fflfrgfiEtttUAJItM OS^Lttt 



-3lvcBrffi<B> Pf-f * J* LTiti 5 7 

im>Kvxfixt'fey, -tESissisiHssbis 
[0039] c. mmmnrnft 

oOTK«Lfe», MH5 0 (CPU5DOMI: 

( 1 ) <iM«itti^aa5 4 o ornup 
sap4 oa>»fticoL^ria9-iai 4*#ggLrtt^ 

£0 Cfl)ttl»4 0-eit *J»a$5 00)ffi*(©TlC. 
^■J^iM^r— $Ds*<D^P^7*— a*, eft 

OI::*-3l*-C«tilU atiSLfc^P^^r— «t/<^<7<f 
7 ^ > KI«B G i: (DS^Sfil*^, ^P7V <£<7) 

«i£>tt«e«ki;*a>ffiasjtaj-r*o tar* z^Ltzm 
[0040] a>* -r>;u— fxoift 

S*«*i»2lcWl^aAS*t. CPU51fl^b 

»4 0lz«l&S*tfei:-r*o -t 5 fiS^ffiffiS 
Si54 0f4. ±!B$ijiHi^SC!cS^t, ^j9lZ7F-T>Y 
>il/-f >^ItTLrxf 7 :7 s A 1 ^AS*ift#>*o 

**lM4«*HiS-b? h-r^-r-v^^-f X^fT5- 

VDP3 1 ^ftLUvX^-b^ h^^t^)l/vX 
*=3> HP— >U«^SREG*«<ftL, MXf'^SA 
2lcjit; 0 

[004 1 ] Xf^^SA2tlt rtDJHHffiT^J 

14 Tnoj fcftU, X<DX7?:?SA3f=flS£i(!ti> 
£ c fcfc\ c<7) r«JHisaB-7^^j £14, y-AIMftlz 

5t5:or. itftaui MwrrassirffiR mi:, yp- 

T*fc£o fit, Xf-^S A 3fziit;<t % ^Sfc^U— 
A»a>^p-7^?~«ttie*SM4a*Jbi*. * 

*0«lBiaBWicfffir*i'p-7-*— «a^p^^s r^B 



(8) 
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[0 0 4 2] zo>£5\zLT r$)MWm^vzfj OfttfL 
tfte£ti&t. ikWi&ih&m&4 oi4. ZzoxTvzfs 

mnztiTi^msizit. ±.&zxTvzfsA2<Dmm& 

SI4 tyesj fcfty, xf^^s a 4izit$; c> x^ 
^SA4t?(i. aUJ»tfS (xi. yl) . (x2. y2) 

3|IBBB± («at4) Kfcl^T^P^*— atirr*»i« 
^S-To M (xi. yi) . (x2. v2> tttt**-* 
-f X*S«*4»«*i::«S-r*o fit. ^(DXf 
•v^S A Slziiti:. l/v^x, Y(0fl£4fnU-b^ 
h-t£ 0 ftfc. CWbvXn, YCK4. #¥»fi|9 6 

[0 0 4 3] 7f^S A 6lcitt;«t. {4M«l£±i 

ffiSSMOfi. ^*2//<?77l=-BttB1BS;lxfc*P-7 
*UMCROf=»LT^P^**tt»C*P-*4r 
-*£tiJ£S£-fo ?P***tta>*P^*--«aii:l*. ^ 

^7|C[E#ltL. THj U*JKD*P"7*— ttlUKCR 

-Juvonmfe* r^P7*-*yj £ji«-r«i3i-efc 

C5 Lfc*P^*-«dS<D*£*l4* lffl»Lfc«B3Ill 
®XiJ7E2 (HI 2#BB) |Z^P^^att<tLTX h 

[0 0 4 4] *ivt* % -JUvO^%m<T>1U^*r— 

A7\zm^. ^p-7*-aa3**Lfcyp— -^Gfc^LMi 

a>«3&£«£3Rtf>* 0 fit, X^r-j/^SASCiiit? 
ffli«4 0ll ^>X(Di$H^'J>>h 

6 j . 0*y. iSS^VJhDffiSA^TLfc^SA* 
£*JJSrf£ 0 CCT% Ui?X^XC0i^ T9 6j ICSL 
Tl*>Sl*«*UI*. 4a]Brfi%3&< Tnoj £fcy. 1 jfe* 

A8£nys-r 0 

[0 0 4 5]-*. 1*S7-f>^I^7t-5 

cztra)^ISTSmA< tyesj tfty. x^^s 

AlOlzii^. UvX$ XOtiL&nif-G P «J-b;> 

UvX* Y0)fi&S 1 >f ><7 ij > > h Lt»7 

-f >£Sffi*|6]i::»Br*r4o fit, Xf^SM 1 
ICitfr£. fflSfiMOteUvX* Y0)ffijb< T9 6J T'fc 

6j icilLTi^i^^i^. ¥HBH3%*< r no j tft 
y. ±aifcxf^^sA6-sA8j«ysto *l 



tyesj fcfty. xf-^SAi 2icffla$aitt 

4o 

[0046] ^ff?SA1 2-CI4. JiffiX^r^S A 
6IC*5LXT^P^*— «tti**Lfc^P«-/^IZ*^$. ^7 

pv*-«<ofi»/fi«tt«fe«fct;±«i!/T4i*«e* 

ttSL. ^RAM(DiattXU7E3-E6 

(B8#H) * P"7*--*dJ**ifc? 

fc\ ElfiX 'J T E 3 - E 4 (4. 1 7 U— ASIZ 

$-REt6L. IBtsxij^E 5-E 6(4. -tti-Ptii ? 

[004 7] C 5 LTC P U 5 1 -3T8£**lfc« 

SiMiS***)* fitter . Xf-;?SA1 4fcfciNTli] 
w^*cfa< rij *^5**£«SU rij -efc 
*iiicpu 5 i ic»Lrffla^fi^sas*-r« (x^ 

^SA1 5) o Xf*;?S A 1 6lCit^. ffigg 

77^CFJ TOj IZt^ht*. :^77?CF 
£14. SIlHftR [*&«WS*l**P"7*— • 

5*^«c r 1 j tU&o fit, CCDX^i/^S A 1 6 
JSia. iiM^£±3^aa54 Olif^ISXf'V^S A 4 

[004 8] <2>®mmm v ?i$f&)\,—T ><Dm& 
-x\z^ si os-#HBLrso^ii®-7^^ffjffi;u— ^><7) 

v zfs a 3 lth i o iziikir^mmm^ v -jgaju 

7?SB1t'lt rtfflU^X^IrHz^ h**L*-9->^y 

>^isian*K^tts-ro t»->^u>y{Hian^(4. 

SB 1 *^«»**t*^P"7+— ttffi«-^CRO*<Br^u' 
— A^y^t^^S^-rtCDT'fe-So ^t^T*. X^r^ 
ZfS B 2lritt;i:. UvX^X, Y 0>fil£-tr p U -tz «v h 
L. ^0)Xf 7^SB3l;it; 0 Xf 7^SB3t*li, 

>/\^^t!zS^^^^x/c^7 P^^-^ttlit^-CR 
0(7>fl. X*rS] (TK^F*^) ©6K^h#, Y*[S] (S 

[0 0 4 9] ^l^T'. Xt^ y B 4IZilt;<h. CCDl^ 
^£iiL/c 1 ^P T6 M !UJiC?D Thj 

il/^P7 *—&&m^ C R O 4 A^5A^**iJBf 

□ ^^-^lj kLxmm&mtf tnoj tfty. 



(9) 
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7^sb 5iziit; 0 x^f^^SB 5i?ii. JtcDzfav? 

& 0 CtllC^fL. T6 hj &±?H^f £<fc. 

r^n^^-^yj t£*iT. *i]®ri£J£*< Tyesj £ 
ftU. Xf-;?s B 6lz^it; 0 xf 7^SB6tfi, J E- 
o^uyomfeZ r i j izHz^hU ^xf'^SB 

?LtzZ?[s-M>T-&Z>t. P\m&mt TYESJ <tfc 
[005 0] XT-*y^SB8lcitt?i: % fiBtttt^Sffl 

4 or*. aui?7*x. Y<Dfi!ici£i:rajisiisxijT 

ElAMLfc?D-;91ll^h7t«. fit, C 
Xt^^S B 91=31^. U:xX£ X<7){[|£ 1 -c> 
^'J>>hL, »S?P*$(D*»*#aiSl*-«. * 

D*;*©fwrg6j % o*y, Ijfe* (*¥) ^-r 
>#«TLfc*5**«Bf-r*. ::t% ^7LTL^ 

i^ia*i^fi. mm&mtf r N oj t^y. xt^sb 

T9 6j % o*y % 1 :7U— A#»7LfcJb*5^£flflR 
SB3IZl^o Zttf^fcy, Xf «V^SB3-SB6A< 

«yiB**t. *a>:7P^*m^fMES*i*. 
[00 5 1 ] *LT. Willi. I**. 156* ^ 

Xf^SB 1 0(D*lj»ffi*3b< TYESj 
y. fflM4 0liXf";?SBl 3^AS£iiA«. X 

SE«rr*o fit, ccdsl Stf. xt^sbi i 

6. *L^, 1 7b-A#fl)?D-y9Btti:OUT|l|g 

TYESj fcftU, Xf7^SB1 2IZitt; 0 7.=rv~? 
SB1 2t*lt -9->^U>yiHl»n35<KSlHl»lCjSLfc 

[0 0 5 2] c:t\ K£@»icitLTi*«:i*»&lc 

l±. WBf<S*35< TNOj tftlj, Xf.7^SB1 4-MQi 

n$*»S^ mflM&lfcX7 7 7SB2I2LltejtfT 
■T4p It i SBOOtOJHHBB^'y^ftastt. 2 
SB0)4J3ffll!a*7^^(Dftdt*fT5ia8"e. Xf-;^S 
B7i=JK;i: % :ct'0)^iew tnoj fcfcy. x 
tv?s b i sizjftt;. xf^?s b i sfcicx 

ISTSjfflliSx'jTE i fr€>Bt*tb'4". fit, x^ 

?SB1 6lzitt;t. 9c<D7a<y*m&t* a&M££ 
4lfc^P^*«ttfc(Dli«ft*#tf>a. «l*T. Xf7 



^SBs-eii. coisafDSSrfcft^a^^lBtti: Lr 

l^vXn, Y<7)MlCg0^ajWlJ@X'J7 r E 1 ICX h 
7t^o fit, Br^^U— A»(Z>8ta»A<*i«S*i«i 
t. ±i«LfcXf*^SB1 2a)^JKrg^A< TYESJ 

tfty, :^-f>j«7L, tt*«ttifli3i»4o<z> 
[0053] ommmm-? v j«;u— ^ 

OliAT'V^S A 6 ^LtS 1 i IcaVT 

mmmm^ v ^ftjauu— *>s«t uxt^ ^s c i 
i-«ia*aty>4o xf 7?scit*ii 7-c>/^77 

6K*;K YT^fS] (SiS*IpI) 2^-f>A* 
i ^P-y^SBE^ttS-ro *L^-c. Xf^SC2 
lziti;£. *0>BMrtiJL/=i ^P^^rtlc T6K^hj 
£U:<D THJ U^iKD^P-^^— ttdHl-^CR03&<#SE 
^fc^SfrMWr*. -CT*. T 6 hj J5l±fftt 
L<Clt*i(i. r^p-**- BtLj t LT*iJBrlS»/i< T N 
OJ fcfty. X^'V^S C 3lCitt? 0 Xf 7^SC3t 
[*. "tOyavOm&Z: TOJ tLt*0)Xf7^SC 

fc^p-^ittsi/Sxjx, Ya)ffiics-^*«iaii® 

XU7E2 (H8#i) ICXh7tl)o 
[0 0 5 4] -73. ±EXT-^^SC2(OflBflS*l5< 
TYESj tfcofcS^. -r«:t>%. I^P'V^P^IZ 
T6Kyhj Vl±<D T h j W<lW? u^^~ 

CRO^St 4B#IZ(i. «lH|14 0liXf7?SC5 

l:ffilSlft4o Xf-^scs-cil Uvi^hx-f 

^^■SR*<*>«ft**lTt^*^5^tflBfr«o C(75 

«J5i*hx^*;«Rtlfc 3£«*(*2(B»ffc/<*;u 

iciEfSSftax-Y^-efcy. -t<z>x-f ^^BkftfcKi: 
:t% S»x-f •v^SRtft^SSStitL^^i: 

[0 0 5 5] -Tfc*^ ±I5X J r'V^ , S C 5IZfcL>T. 
'J vx^7 hX^f ^^S R*<^>»S**irL^4ii«lZ 

li. ¥iJ©t^^a< tyesj tfty. ;^xf7^sc6 
icatto xf-^scent afflHBExyrE i 
uvx^x, Ydo«i=iti:r»j6-r«^p^^«tt«Bi 

^tti-To *t^T?. XT-^^SC7lzJlt?i:. S3^lJ®x 

'J7E i ^t>K^dJLfc^p^^JStt)i)< rij -eft«3b% 
g^SMBf-r*. ccr*. stt^p^**ttA< rij r* 

^-(D^J^fSmii TYESj t3&y. ±iELfcX 
^^^SC3lZit<^, ?P*^Ht« TOj IC^MU 
^-0)^, Xf'^SC4^LT, C<DSCS**t/=^P 
7^IltSL/vX^X, YtDfiJZlSC-CfflailffiXijT' 
E2iz$^^t; 0 «DMliffi-7«y^lcE«**L 
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[0 0 5 6] ±ieUvi^hX-f7fSRi<t> 

*^p^^a>att* r i j ciis^u Sli>r. x^^ 

SC4£:frLT^(7):?P^Jltt£U^X$ X. Y<D<I 
ICJS CTAJBHBX 'J7E2 \zW$&tSo 
[0057] ®@ 3&8«ttdJ^— ^ >0>iJlfE 

ol^TKflti, ±SKLfc«fc5i:: TKMWmwJ} t>< 

KH«BGira)«se<D**t*aaj-r4o ms^u— 

^>A<*ffS*i*t, ffil»4 0li^f^^SDil:jlli 

yl) . (x2. v2) * x ij TA^6K*tU U t- 

>#^'J UvX^lc-tr-;/ h^T&o *tvt? % Xf^SD 
2IZitt;<h:. «ia«4 0(i«iSllSxiJTE23&^t)Ui; 

[0058] JfclvC* Xf7?SD3. SD4T*lt U 

*><> ma»mm <xi. yi) . u 2 . v2) i^otjb 

vx^x. Y<DffiA<ttds#rt-r?S:f+*t(i. xf-^SD 

3. SD4<7)^jir3Bm(i TNOJ fcft*. ca>»*. * 
UvXSX, Ya)iiA<attiftrtlcfc-Sftlz 

(±. Xf 7?SD3, S D40)2pJBf35<t^-rtlt r Y E 

sj fcfty. x^-v^s D 5lzffl3£iiib& 0 fit, 

Xf'^S D 5lCiit?i:, L/vX^X. YC&fglZlECT 

*< n j -e<ct^««icr± % wBrias^ tnoj t<py. 

HrKaMBC y»ftL^ Lt-lca)^-f>SiS!Tt 
[0 0 5 9] Cttlz^fL. tt^ffiLfc^P^Btttf 

rij t»*«^ic(d: % «KttX*< tyesj <tfcy. x 

0>XT-*;/^SD6|:=fll31$3£tf>«. Xf<^SD6t 

£ x, y <d filled cris^ttj cc-cf a CGf- $ 

g^YSBGitlt, &fc. I§YSBGlt VDP3 

1 (i3#I) 3&^«iaffl4 oiztit»$ti4*a)-efc 

6o tLt, X<DXTVZfS D7\zmt2t. ffll«4 0 
(itt^tfSLfcCG-r— 5» (I^YSBG) rij T'fe 
£*>^^£¥J]Brf £ c CO>B#. ^iCGf-^^ rij 

-cftittiK, uvx^x. Y<z)fflizs*jc-r4^p-y^*< 



/<*y^^^^> KHABG£S&&ttl*c£|::4:<5*t 
«L4l^t LT^JStS^< r n o j £fcy. 

[0 0 6 0] — * % I^U-CGf-^A< rij T'fc 

Xf7?S D8fCitt; 0 Xf 7^SD8t(t 

?CFA< roj -c»«^5^*flK-r*a flBe^^c 

^> KE«BG£j&<S£:y^5«^l:: rij tt£Z>*o> 
-efc£ 0 ::r% ii77^cF^ roj 

KaSJRtf rvESj fcfty. *©xf7?SD9l:«i 

U7E7|CXh7t6o Xl*"C* Xf7?SD1 licit 
t?£* ffi^^CF^ rij iC-tz-yh-T^o C 

2 0)Xli^IflU7E8l:Xh7L, 8cl^TX 

t^sd i c+tic:*fjc-r-&*2a)Yffia*^ 

XU7E7IZX h7t§o 
[00 6 1 ] ©ISttajJU-fXDitt 

in 3*#BaLrffi«atb;u— ^>o)»f*icoL^ 

^P7^r-ft/\^V^7'^ KBttBG£a>ffi££« 
ffi»A<ttdi**L*i:. fi»ttffifflS»4 0 fixers/ 
A12 (U9#gg) S^LT«««ai;U— ^>**ff 

ii. Uvx^x, Yfc<fctfuvx$ s^-tti-ett-tfpy 
t^nrfflJKHbtio uvx* sen*, ^p^ 

[0 0 6 2] Xf^S E 2|::il|&£« ffiSffi 

40lt MISXiJ7E2^bbyX^X, YCDfitlC 

jiSi:r»jc-rs^p^^«i±*H^a3L. xt*;?se 

3l:ffilSIft6, Xf-v^SES, SE4tli, IS 
OUvX^X, YC0fiiA<. ttU^ft* (xi, yi) , 
(x2, y 2 ) l=*or»3e**L«*tW*rtl=fc*a^S^ 
£*i]Bf-r3o ccr% isa)i/vx^x, Y(DfiA<ttta 

*MlCftlt*Ltf. Xf^SE3, S E 4<0*lJBfe»l* 

tnoj t&y* aat*xf «y^sE6^it. - 
7a. uvx^x, Ya>ffl*<ttta»Wi-**Wi=ii. x^ 

<;^SE3, S E KDm&Ttfl^tli rYESj tft 
[00 6 3] Xf'^SE5tlt ±EXf-;?SE2 

fcfcLNrM^a5^+L^3fp^^JStt^ rij , tftb 
p^^«tt*< rij -efti^»*ictt, flK«M«« f N 
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fir, ^^s e 7 iciMCr <t . #ais*ifci^:; 

X$X<7)fiI;(>< rg 6 J . O^y. ^-f > 

i*. «Kttx*< tnoj t*y % w±Exf^?sE 

[006 4] fit, I*** B*BLfc?D-; 

^Htt*< ru -eft*** xt^se scomm&mtf 

TYESJ fctpy, X^-y^SE 8izfli3isaiAs 0 X 
*U*-C**3^5A^«Bfr4. UvXSx' \zit. m 

TNOJ \zU&t. X^f'V^SE 9ICit^. bvXn 
fl)ffiSS9i«xiJ7E5 (IU8#HB) IzXhTLT^ 
pt*— «(D^3gffia*B«fr*o Xf^SE 
8 0)MBf»*/»< TYESJ X^V^S E 1 0 

~UvX£ X^fit^^figffiSxUTE 6 (18# 
ffi) l=X h7 LT*P7*H*©*ttSa*JWr-r * 0 

[0 0 6 5] ;jfcl*T% Xf«^SE1 1 \zmtl±* mm 
a54 0(i. UvX£ Y(Dffij&<UvX$ V <ofiicky*-c 
fc«^5A^tflK-r*o CCt?, UvX^Y' ±f5 

ISi:T±«8/TfflSa*5S«r'r*<fc5lcLT^4o 

y. r n o j icft**. xt^se i 2iz 

eg) i^x h7Lx^p^^r-^cD±3Sj^a^^Sf-r^o 

Xf'^SEI 1 (D¥i]K»«3b< TYESJ 
Xf'^SE 1 3\zm^. L/vX^Y(DMTffll 
«x«J7E4 (|8#i) l:XK7Lt^P7^-i0) 

[0 0 6 6] fit, C<7)&. Xf^SEI 4\zMt; 
E15IZ^tt;«t. UvX^X, YIZft»$*lTt^«ft 

<75£a<i£. -Hx^*lUvX$x' , Y' ic-t^hLil 

S E 1 5<0ffl3tfi *¥7*>#fcS*i*fc v ±i$L*: 
X^'V^S E7CD*!JSt^^7!)< Tyesj tJSry. x^ 

:?se i 6i=ii<fc % uvx$ x<7)fil£-bfp y-b^ h-T£ 

£^1::. UvX$ YttffiS 1 *ii£l±£o #l*T% X^f 
•y^SE 1 7\zmtlt. UvX£ Yd}®*)* T9 6J . O 

*y. 1 ^u-A#(Dasa«a26<ft*nfc^5^*«Bf 

t^o fit, 1 ^U-A^<7)^a^tii7b<^TLru/d: 
Oii^l^li. Mi«LfcXT-«y^SE2lSlB3b<«yjS**i 



[00 67] ©M'frH-^U— ^ XDl&fE 

^ss«afc*tf±«n/Ts«*a]6<aaj**t4i:. t*fi& 

lilffil«4 0limaLfc^f-;?SAl 3 (|9#i) 

^Ltii 4 ic^-r m^tfs^u— ^ > $ mfr l . x^ 
'^sn izmmzmtbZo s-r* x^^s f i v 

it. UvX^XG. YG^-tfP'J-b^ h-T^o UvX£ 
XG, YGlt -t*t-F*L^PT4r-ttai**tfc^P-V^ 

;tx££a>T:fc&o X^^^S F2IZitt^> l/v 

X*X, YSfflfflftL, «l*T. Xf'^SF3tlt 
^IISxiJ7E2^bUvX^X, Y(DffllZ*fJC-r-& 

?p^j5i4£s^aj-r 0 

[0068] xf 7^SF4, SFsrii, 8S 
(duvx^x, YcofliA^ maLfcttds»*a (xi. 

yi) . <x 2 . y2) l-*-3T»ft*tt««aittrtlz* 
*A^5^*spJBfr*o cct% s^uvxn, Y<7) 

ffi*<aaS#rtlCft(ftttf. Xf^SF4, SFSCD^J 

m&m* tnoj <tfcy. i^t^xf^sF7^i 
to bvxn, YO)ffl35<aai#rtizft-6ftiz 

I*. Xf^SF4, S F 5(OnK3b<l^tlti r YE 

sj tay, x-r-^^s f 6i^«i3as3itf)*o xt«^ 

SF6lzati;£ % ^Sa54 0(i. CCOSE^dSLfc^P^ 

£Htt*< Tl j H ^-^t>*>. *P-7*— «T?fc5frgfr 

£¥"]8rt6o ::t\ ?p^*«tt*< rij r*£riNi§£ 

TNOJ tfty, X^f^^SF7ICii 
fro Xf 'V^S F 7 UvX^ xcofi^ 1 U 

> > h LT^it^i±^o f Lt, Xf 7^S F 8fcitt; 
t. UvX^X(7)fi*< T96J , 17K¥ (jfe 

S) 7^>»<7)^P^^Stt^SE^tiiL/cA^^Sf>JBr 

^i>ii^lzii. 3fajBr^^A< tnoj fc«py. Wtf-tiax 

[0 0 6 9] fit, *IC«^dlLfc^P^^ 

ai4*< rij x-fe^ct-r^o xt^sf 

6CDfijer^A< tyesj £&y, ^a54 0i*X7 L ^ 

^S F 9|-^^it^)^o X^^^S F 9-Cli. ^7P7 

*-tttt**tfc^p--/^*ajiSfcJM»L. dflo^p-y^ 

cDj^a (x, y) ^©ss^tDttsm^Rsc^-sS'Dtf- 

T% Xf7^SF1 OlZstt;^:. -tfEX^f^^S F 9 CD 
SibtfJWe*l-J£i:rM*aEa*K«rL. «l^T. Xf 
^V^S F 7IZfcl^r U^X^ X(7Xl^^il^1±^o 

[00 7 0] ::t\ i TK^F^-f >»©B6^aiLA<S7 
Lfc^-TSt. x^f'>^s F8 0)*iJBre»*< tyesj 

fcfty* xt'^sfi i icit^. bvx^ xcom&M 

Z> 0 Xl^V, Xf-y^S F 1 2lzitt;<b:. UvX^ Y<7) 
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m& T9 6J % 0*y. 1 Z?is-2±K<Dm'bgYW-tftS:£ 

titzfr^frzmmir&o fit. i ^ u-a^coM'OH- 

»#£7LTlu6:i\i§£|::U\ Vm&^tf TNOj <hfc 
y. »aifcXf-;?S F 3UR4>«l£tiy£?, - 
1 ^U-A^S'DthB^TLfc^l^fi. ftffit 
^*>< rvESj fcfty* c<dju— 7->£«7LT>-<:-' 

ju-^> (i9#i) iza»"r«o 
coo7i] BLh<Dc):5f=« ffiaaaiffl3ifip4 oiztjt^ 

:7£fEj£-f3o tLt, ca)ffiaiiffi-7^^Jt-ccpu 
ftot^ P7*— tetJivW^^^ KB«BG£<Dffi 

[0 0 7 2] CCT% 1 5~H 1 6^#iL, ±*£L 

fctt«ttuaa»4oa)»fttji(*wiz»wr4o * 
-r\ hi siz^-r ry^zi^j BEiA^mt* 

SEL&l^tfK C0)^P — :?Gfc£lMi:7— *>B|Z*tJE 
3>J BE 1 KBftBGt^ 

qht*— »t(D«a*i4-tf-r. rr-fa^j bei 

[0 0 7 3] fit, »BtPfl)»fi l Jl:iiBi:tWfll 
<0^P— :?G#&tfJ#<t £;ftTl^ Ty^zi^j BE1 
©««l=Aofctt4o *o1rht* Hi 6lZ7F-rj:5 
Iz. c©yp— ?GI=*Sr**P^*— rr-f=J 
>j BE 1 SflSJirr £y^>KB«BG£<D« 

ffl=J:*itf. MU»fc:S(t«B%ttB«a>ttU£B»» 
[0 0 7 4] ( 2 ) Mffllffi 50 ( C P U 5 1 ) <7>Mff 

T—*i=»-Jt^rn«wifiJ:tf »«•«■*»*■♦■« c 

P U 5 1 (7)K)fElZOlNTH 1 7 ~m 1 8 ^ #ra LtKW 
-T*o JSAT-ef*. CPU 5 1 (75«B§lj[jf^^ LTCPU^ 

-r :>ju— ^^izoi^-ctfttfi Lfc{£* cpu 5 i icfci^r 

So 

*-*\ ssa*»2izm»^«A*ti*i:. crush* 

ROM 5 3lZtgts$tLf-^-^U— i>a >vXfA^Q^ 



5f::flM£*l3ROM5 5 a^b7^'J^-V3>^P 
^A^g^tb U RAM52l:Iit§ 0 CtllCcfc 
y. Hi 7 ICStC P U ^ ^U-^>A«»* *l, C 
P U 5 1 ©filli^f ^^SG 1 JCitt; 0 
[0 0 7 5] Xf7?SG 1 TMi. RAM52ICfit^£ 

♦t**«utfx***)JBft:l-*i:*i=. vDP3ifc^ 
tfttatttaflisffl4 o^^vt^-fx^t^i 
«scs««ti. *i*-e. xf^?SG2i:«? 

e*<D»J&^-?X*£jR»Lfclfe. CPU51W 
9l:Bltb*L5Ea*^7WT*x$-h*t4o ft 

ici:T»a*«a)i!iffA<cpu 5 i \z&-Dxmm£ti& 

[00 7 6] C P U 5 1 li, X^r ^SG3-X 

«BG£«3F-r£ 0 -Tft*?^. Xf*;?SG 3lzi(tt? 

CPU51I1 ROMS 5 a (B3#B) Izfttt* 
tihrtvOV^*}^ KBBx— * dbg^V D P 3 1 
M A CSg-r DMA=j> ho- ^l^lEHlffeT Kb 
Xfc^tffii^T 7 KUX&-k? h-T-So *t^. 7f-; 
^SG4tlt ^gDMA3^hP-7l:^LTDMA 

isai*»jM-*. i5aift«*5(tfcDMA3> hn-7 

f*. fraHz-v K^ti/c$£^7cT Kl/Xl:ftotROM5 

Ctl^VDP3 1 (VRAM32) ^DMA$EjM~f£o 

c*uc«fcy, t^xt>W3 (Bi#B) 1=1*, #'JX 

A*»<DfliM**«Lfc rr-<=J>J BE1-BE6^i 

[0 0 7 7] Xf'V7"SG 5l=ilt, s £. CPU 5 

1 (*DMAiE3l36<^T-r*5£»«"r*o f Lt, DMA 

=i > h p - ^ iii * t> *& ii % 7 a) e * a t>-r ft ^ * s« l 

Sj ifty, *<Z>XT--y^SG6^«B3aSaitf)* 0 Xt" 

>j be i -BE6iz*t«-r4«-efty . €-«t£ij##-5i 

CltKXUfettUlMI (x|, y|), (x2, Y2) 

iciitt;<t. cpus ni. L/vx* niz»tt*ti*ata 

»»*lZ»Jfrr4«U*ft« (x|. yl) . (x 2 , 
y2) ^Bfe^L, Ctt^KiS^^ U Tlc-b h 

[00 7 8] Xf-;^SG8Tflt &tttttffiIS4 0 

»4 0^6KaS»*3b<*ftt^»«i=tt. *Jttfi^3b< r n 
Oj tt£»* ±E7f^^SG7^ftl*gL, can 
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t. ¥JK13*a< tyesj tfty. ;^f<^sG9 

^*!l^£il#>£ 0 X^f^^SG9ICjtt;i:. CPU 5 1 
yl) . (x2. y2) £*&3ISJ4 0C09— ^x«JTIC« 

&-r£ 0 cfu^y. fiaatiiffiSffl4o«ii. cpu 

[0 0 7 9] X^f^SG 1 OlCitt;^. _t££ L 

£-£Z>^t\z£V. cpu 5 1 it9t\z&&Ltz&ih&m 

m (xi. yi) . (x 2 . v2) i=»^<fi«aa3fliaffl 
r. fi««ds«Baffl4offii<z)«ia3&<^T-r-&i:. 

E$^-7WT£ftH#*1*4-2u Xf'^SGI licit 

fil^T. Xf'^SG 1 21^^^. U 
y^*nlZ*ttaF*l*«ttS»»#*< T7j % ^-ftfc*. 

rr-r =i>j be i -be 6iz»6i-*±*Wi#N=Bi-r 

l^t^a^icii. *UBr*S**< r N Oj Aifty. ±*Lfe 

xt^sg7-sgi i sayit. ±ttttj» 

l=B-r*«3l3WETLfc*l=tt. flKtt*** Tyesj 
tfty. ^f7?SG 1 3lzitt; D Xf'^SG 1 
3 "CI*. U£?X*nfC«M3*L«tttt**«* rij |= 

[0080] ccOcfc^ic. cpu^-oju— ^>-ete\ 

tSfiAftfl)-r-i/-V7-fXJgt, ROM55a^b 
KI«f- £ DBG^ DMAf^L, C0>«, {tLW&thm 

4 o <d«isich»i lt i ? Asi=ata»«a 

(xt, yl) . (x2, y2) *«fi-r«o -0)18*. ft 
M^t±i^Sa54 0f* % # r^^=a>j BE1-BE6I: 

[00 8 1 ] ©ffi^ffl&^fflSJU— 

Q 1 8 U C P U 5 1 lCfcl>T^ft2*l3 

mjis-T> (si 2#hbj (DMftiza^*. »:ses*ifc 

^77^C F r 1 j IZfg^LTt>-5o fit, CPU 

5ir*ii. ca)f$77^cFA< rij tftofeM 
xm^ siz^rm^m&frmmjis—T^zmiTL. x^ 

[0 0 8 2] Xf7 7°SH1TMt «S6ttU3A<ft 

S4ife«ffl^»CE-r^/N^^y70>Kil«BG(DS 

ibttS (XGl. YG|) ^ROM5 5b^bM^t\ 



Wittf. l^*, r^-<=i>j be i lz»(Cf4«ai»lc 
rv>/<;uj «$^fi£-r^/<^<7y ; 7'!7> KlftBGO) 

S'biSB (XG|, Y G | ) jROM5 5b^bUM 
to ftfc* ft Tr-<zi>j BE1-BE6l:§^^t 
SM'kiiMI*, W/N7^7^0> KIM^— * DBGl- 
fctJSLT ROM5 5 blZffi1fiSftTl*-&*a>£:-r4o A 
Xf'^SH 2izMt:t. CPU5 1(i/\*7^^7 
«7>KlSBG^®^Lfc^P7^-tO)i^ (X 
G2. YG 2 ) fiB«tHffla»4 Olzfclt*'? — 
A M<7)fEt!lX U7E9 (i8fi) *>> t>IS^ait,% & 
fc\ «ttE1BxiJ7E9l=tt. tt2LfeS4>tf](a9JI/ 

— >iz j: o -cut* *? a^*—&<DW*t>m&&m 

[00 8 3] f Lt, XTv7SH3lzmt;t. t^vO 
9=5*?^ KiH£BGa)S'fr{£M (XGl. YG|) <t^P 

■7*— «<oai£>ai« ( x g 2. yg2) ttn^mmnwsm 

^SH4t(fc SSffiSLtL^SttH*. -T 

UvX* nlCtttt*tL4«aj«r#^IZ*tJ£LT9Jy Wit 
^tl^fe^T— $ ^f^mfc CCT% Willi* 

mzftmirz TT^=l>J B E 1 <D**»«lZ*t>i± 

rv>/\^uj <Dte&mtt * imam 

Ztl&o «t^-C. 77°SH -hffiXT-^^S 

H 3 IZ T^titi * *Lfc«Wffi» G ICWS* ^^PVT-ff 
— $£fEJ&U Xf7 7°SH6tll *«fg± 

*>«*s*±-r*£#i::. ite^fe^ 

UBS 5 b^jSaif'So 
[0 0 8 4] CttlCfcy. mi ^[ElSSS 5 b(4. CP 
U 5 1 fr'biUfcii^lx^-gfe^r— v-r^r— £fc 

[0 0 8 5] c^5i:, ±E*M«lzJ:*Ltf. 
P0)H^HElzft»S*i*yp — fc*LMi^— »>B 
l^^ot, ry-faVj BE1-BE60)L^^$# 

-f>f-f v^g^-T^t. cttb rr-<=]>j bei- 
BE6 l:»(6t4««tH*«l»»ll"e9 a^^r-A^ffl 

sa-r*«*T**saiz7t?-r ^ c t *< 

pTttlC<C4o fit, C(7)^Jg«T*(i. ^P-3fGfe^ 

>j i:a«at6*ifc';XAw«<, #-f>^-f >y 
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[0 0 8 6] £*>\ ±«&LfcHJfi«lcfc^r^ 1?U 
&mm*T^P^*-^£A^^O> KB«BG£ 
u-AI«:*sbi*t«a*ttltHft « c £ icck o 

IIl7 7^±t% Hi 9l=B*-r4«fc3l=* 

[0 0 8 7] 

»S*R*<««E1Mta>=i > t?a.-$ y ^ 37 -r ^ ^ M&lz 

?0Bft£0>«fta*ft£ttuiu ®^^^tbL 

«lc J: « iK-f >t- -f > y t6ft * MW 4 c k ifiv* h 0 

mmmnmtrtiun 

[12] n*jfi«(Z)«**iftwr*fc«>a)H-c*«. 
[13] nstBfliCc»:«Btt«tMsaco«ftn««£^ 



[16] mmmmiztsft&ta^*— bm£hb2o 

[17] ^^Sg^l^fclf^VDP 3 1 (7)mii£^^-r^P 
[18] Bltlfi«lzfe(t4(iBttttS«ia« 4 OCD^-^ 
[19] fiattffl«Ba«4 OICfeMt*^ ^><75 " 

[no] &.wmthmm&*o\zt$\f&to8imm^vzf 
ftfigyu— ><D«bfE S^-f ^ p — v— h v & 3 o 
[ii i] (4«aai«i3iffl4ojc*5it*flisiiffi-7^^ 

[H2] (aBttas«a3aaj4oicfc(t«ase^s«as«Di 

[113] ttBttUftatt4 0f=fcM*«Mtttt««ju 

[H4] fi»«ajffls«4oicteit4M/t>w-*«aa^u 

[115] fi«ttU3ffiS«4O0)imi5«*^-rHT*fc 

[lie] fi«ttasffis»4o<D«ift«is*-rH-e* . 

[117] C P U 5 1 Cfelt8 C P U > 
UjfE£^-f ?p— — h-Cfc*. 
[11 8 ] C P U 5 1 l::fcl*4Wgg»]&^fllJi> -< 

[119] UIII7 ?±l:6i^t W0)9 P7*- 

1 ®f£SI5 

2 gM*<* 

3 T^X^U-f 

20 eftn^^i^ (B«a*^R) 

3 0 BttffiSffi (Bfltfta^R) 

4 o ttBttuaan (■frtt^fR) 

5 o «j«pai 

5 1 CPU (tttH#»£^SL IMtftsF^R) 
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1 1 

A Sv 




Dov 
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[13] 



me] 



CCD 



SS 



[osc| ~io 



sv 



1 1 



KS 



VDP 



5L 



54 



IS 



)~30 



-40 



52 



RAM 



53 



ROM 



55o 



56 



55~j 
57 



1 ! — tKoK 



55b 



-50 



CB-Ymln) 

; <B-Y ao x> 




B-Y 



[EH 5] 




— ! 



a 



V- V*/ 

/At 



( R ~~ Ym ax) 
( R-Yn!ft) 



0=- 



[sis] 



— p~ 

20a 



Cy. 



201 



20o 



20h 



20 I 



20s 



Y,R — Y, B — Y 



R-Y 
"3^Y" 



-20d 



Y.R-Y.B-Y 



B-Y 



20© 

R-Y 



20f 



-20 



R G E 



SL 



?D^-«ii5iS^CRO 
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17] 



[114] 



x-3 






^319 






RAM 







31 h 



— P~ 
31 



[B8] 



MSB 



LSB 



El 



E2 



I 

E3- 

E5- 
E6 ~_ 
E7~ _ 
E8~ 
E9~I 
E10-T 



S FJ j 



XG, YG*-Q 



S F2 * 



X^O.Y-0 



SF3 3 [ 



<Z) (X, Y) 




SF9 



XG<-XG + X/S 
YG*-YG + Y/S 



S F1Q j 



F7 



X«-X + 1 




N 



SF12 



Y-96 
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t@9] 



11 6] 



S A 1 ^ 



BE I 



WPJMAPf^ 



SA4 



(xi.yi) (x2, y2) 
SA5 J 



X<-0 . Y<-0 



SA6 



ifiSMAPftis I 

SA7 | " 



SAB — 




SA13 | ~ 



3 




SA16 w 




SO' 
T53J*' 











\ i 
/ V 




B 


: f s \ 

\ I ( \ \ 




.a 




ft 
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II O] 



11 7] 



SB1 i 



SB2 



Y-0 



SB3 



X^(S]lc (6X+1 ) ~ 
(6X+6)Fv KY?j|&U- 
(2Y+1 ) ~ (2Y+2) 

SB4 I 



N 



SB6 



|Y 



/ 

SB 5 \ 


■ 






(X , Y) ©7>J? 



SB L 6 ♦ 



SBB 



(X t Y) tzJav? 



SB9 



X-X+l 





c 



SGI 



CPU \ 



S G2 I 



SG3 



SG4 V 



DMA^M 




SG6 fY 



n 



1 




SG7 



StS ( x i.y i ) 
<x2.y2)*}ggTS 



SG9 



( x i.y i ) { X2.y2)& 



SG1Q j 



S G11 j 
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[H 1) 



[118] 



SCI 




X^jftu: (6X+ 1 )~ 
(6X + 6) Ky KY?J|S]tc 
(2Y+1 )~<2Y + 2> 


SC2 > 





N 




SC6 



SMjfBMAPCD 
{X , Y) CD^a-y d7 




SC8 



SG3 



■yav-ymtt*-" r 



SC4 



$A3ilffiMAP<£> 
(X, Y) K^Dy 27 



c 



SH 1 



3 



YGi 



SH2 



MlL?ffi« (XG2. 
YG2) 3 &^*iAtJ 



SH3 



G<- /N /(XG 2 -XGi ) J 



+ (YG2-YG1 ) 2 



SH4 



SH5 



Gic^ts-r^ 



SH6 
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1 2] 



II 9] 



SDl I 

&th&&m ( xi .yi ) 
(x2,y2)ikilb 



SD2 I 



SJISS5MAP 
CD (X , Y) tD 




SD6 



(X ,Y) ICWJS 



SD7 




SD9 



«9KDXfflSBG8r 



SD 10 1 



SDlg 




S DH j 



SD13 t 



«fc<DYB3IIQSfT 



V 

(return ) 
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!1 3] 



SE1 | 



Y » Y* *~0 lfiJ ™ s 



SE2 



(X, Y) 3?D-y:? 



SE1D f 




SE 12 



I 

SE13 A 




Y<-Y+ 1 
X<-0 



SE17 



RETURN 
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(50 int. ci. 6 hoje^ frtommw^ fi am^mm 

G 0 9 G 5/00 5 1 0 H 9471 -5G 
G 1 0 H 1/32 Z 
H0 4N 7/18 P 
9/75 



